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BASINC DEGIiSiMLi REAKTORDE DEHIDROJENASYON
REAKSIYONLARI iCiN MODELLEME CALISMALARI

Tiirkan KOPAC )
Kimya Boliimii, Fen-Edebiyat Fakiiltesi, Karaelmas Universitesi, 67100 Zonguldak

OZET

Basing Degisimli Adsorpsiyon (BDA) gaz karisimlarinin ayirimi i¢in yaygin olarak
kullanilan bir prosestir. Bu proseste gaz karigimlarinin bilesenlerinin tersinir ve
gecici adsorplanmasi igin sabit yataklar kullanilir. Bir BDA ¢evriminin baglica
basamaklar1 her tiir cevrim icin genellikle ortak olan basinglandirma, {irlin alma ve
basing diigiiriilmesi basamaklaridir. Gazlarin ayirimi purge veya geri besleme gibi
bir takim ek basamaklarin ilavesiyle artirilabilir. Bu proseste birbiri pesi sira
calisarak siirekli bir iiriin temini saglayan yataklar toplam basincin diigiiriilmesiyle
kismen rejenere edilirler. Bir gaz karisiminin reaksiyonu ve basing degisimli
aymrimint igeren reaktére Basing Degisimli Reaktor (BDR) adi verilir. Tasarimi
operasyonu igin genel ¢evrim konfigiirasyonlarinin miimkiin oldugu iki-yatakli
basing degisimli adsorpsiyon prosesine dayanmaktadir. Her bir yatak bir veya daha
fazla bilesenin veya reaksiyon iiriiniiniin adsorplanmasi i¢in gegici bir adsorbent ve
reaksiyon icin aktif bir katalizor kansimui ile doldurulmustur. Bu ¢alismada, basing
degisimli reaktdrde dehidrojenasyon tipi bir reaksiyon icin adsorplanan faz ve gaz
faz1 arasinda dogrusal yiiriitiicii kuvvet yaklasimi go6zoniine alan bir model
sunulmustur. Basit ¢evrim i¢in model denklemlerinin ¢6ziimii ile bilesenlerin reaktor
uzunlugu boyunca gesitli noktalarda zamana gore konsantrasyon profilleri elde
edilmistir. Basinglandirma, iiriin ¢ikis1 ve basing diisiirme basamaklari igin beklenen
konsantrasyon degisimleri elde edilmistir.
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MODELLING STUDIES OF DEHYDROGENATION REACTIONS IN
PRESSURE SWING REACTOR

ABSTRACT

Pressure Swing Adsorption (PSA) is a widely used process for the separation of gas
mixtures. In this process fixed beds are used to retain selectively and reversibly
adsorption of specific components of the feed mixture. The main steps of PSA
common to almost all cycles are the pressurization, product release and
depressurization steps. The separation is improved by including additional steps
such as purge and backfill steps. In this process the beds which are operated out of
phase causing a continuous supply of product from each bed are regenerated in part



by the reduction of the total pressure. A novel reactor which combines simultaneous
pressure swing separation and reaction of a gas mixture is called a Pressure Swing
Reactor (PSR). The design is based on a conventional two-bed PSA process in
which most of the usual cycle configurations for operation are possible. Each bed
contains a mixture of an active catalyst for reaction and a selective adsorbent for
adsorption of one or more of the reaction species. In this work a mathematical model
of a PSR for dehydrogenation type of a reaction which takes into account a linear
driving force between the adsorbed and gas phases is presented. By the solution of
the model equations for a simple cycle, the concentration profiles of the components
with respect to time at various points along the length of the reactor were obtained.
The expected variations in concentration were obtained for the pressurization,
product release and the depressurization steps.
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